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Since Hertwigs' pioneer work (1887)", nicotine has been known as one of the 
most efficacious reagents for the induction of polyspermic fertilization in the 
sea urchin egg. According to Clark (1936)", ·nicotine is effective over a very wide 
range of concentration and the degree of polyspermy is a function of the severity of 
treatment over this concentration range. Thus being a very useful reagent for 
the experimental study of polyspermy, nicotine has been empolyed by several 
investigators in recent year~ as a method for analyzing the mechanism of mono-
spermy (Rothschild 1953'', Hagstrom and Allen 1956", Nakano 1954" and 1956''). 
However, there are some points of disagreement among their conclusions as to 
the mode of action of nicotine and its meaning for polyspermy induction. 
Apart from the mechanism of polyspermy, the following experiments were 
performed to study the-effect of nicotine on the cortical reaction from the viewpoint 
of the fertilizati<>n-wave. The study on this side may bring some additional 
knowledge on the subjects of nicotine. 
Employing the method described in 1953", the surface of an unfertilized 
H emicentrotus egg was partially exposed to nicotine solution and subsequently to 
butyric acid sea water or urea solution. After washing of the exposed part with 
fresh sea water, the cortex was examined. It was found that when the severity 
of nicotine treatment is adequate, the breakdown of the cortical granules occurs 
neither in the exposed part nor in the unexposed part. The results, though yet 
insufficient for a definite conclusion, seem to suggest that nicotine may inhibit 
the induction of the fertilization-wave, since both butyric acid and urea have been 
considered to be the activating reagent which provokes a propagating cortical 
change identical with the fertilization-wave. 
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In the next series of experiments, unfertilized eggs were pretreated with 0.5 
per cent (vivJ nicotine sea water for five minutes at 15-18°(. 'When these eggs 
were inseminated in fresh sea water, polyspermic fertilization took place without 
formation of the fe1 tilization membrane. The hyaline layer was generally in-
complete and most of the cortical granules remained intact except for the points 
of sperm-entry. Similarly, butyric acid and urea solution did not provoke the 
cortical change in the nicotine-treated eggs. However, wasp-venom, Monogen and 
sodium choleinate were found to be effective to induce the breakdown of the 
cortical granules and the membrane formation. These results indicate that the 
nicotine-treated unfertilized egg does not respond to the reagents which are con-
sidered to induce the fertilization-wave, while the cortical change can be provoked 
by the reagents which are considered to induce the granule breakdown without 
interventiOn of the fertilization-wave. 
